Introduction
Over the past few years, a project has been underway to survey and inventory all of the Scarabaeoidea (Coleoptera) of southern South America. Because of years of neglect, a major taxonomic overhaul is needed for the vast majority of scarab beetle groups from this region of the world. This paper covering the subfamily Aphodiinae is a contribution to the Scarabaeoidea of southern South America project. The purpose of this paper is to record and verify the species of Aphodiinae that occur in southern South America, provide a key and identification guide to these species, provide as complete as possible information on the distribution of these species, and make necessary nomenclatural and classification changes in the context of the worldwide fauna of the subfamily.
Southern South America is defined as Central Chilean, Patagonian, and Subantarctic biogeographical provinces of Argentina and Chile (as defined by Morrone 1996, 2001 ). This corresponds with Regions IV-XII in Chile and the Argentinean provinces of Mendoza (but only in the Andean section), Neuquén, Río Negro, Chubut, Santa Cruz, and Tierra del Fuego. Southern South America is widely recognized for its distinct biota that differs radically from regions to the north (see for example Darlington 1965 , Crisci et al. 1991 , Linder and Crisp 1995 , Morrone et al. 1996 , Posadas et al. 2001 . Crisci et al. (1991) examined the historical biogeography of southern South America and found the area to be more biologically similar to other southern hemispheric landmasses (Australia, New Zealand, etc.) than to northern South America. This pattern has also been observed in the distributions of scarabaeoid beetles (Smith 2002 , Paulsen & Mondaca 2006 . The study region is comprised of many different types of habitats, including Valdivian temperate rain forests, high elevation grasslands in the Andes, Patagonian steppe and grasslands, coastal scrub and dunes, Mediterranean-type forests in Central Chile, and subantarctic Nothofagus forests.
Aphodiinae is a diverse subfamily of mostly small species (usually between 3-10 mm long). Species are detritivores to saprophages, with adults and larvae occasionally being found in different niches. Being small, they tend to be overlooked by most collectors. In addition, many species are not collected by the more popular collecting techniques. As a result, many taxa remain quite rare in collections and others undoubtedly await discovery. In general, it appears that much of the native aphodiine fauna of southern South America (especially Chile) shows closer relationships with the Australian fauna than to the tropical American fauna. In addition to their interesting biogeographical relationships, several taxa seem intermediate in characters between presently recognized tribes and may represent relict ancestral clades that have gone extinct elsewhere in the world. There is no doubt that this fauna is important from a phylogenetic perspective and deserves more study.
The Aphodiinae fauna of southern South America is moderately diverse with good representation at the tribal level. The region, however, is not particularly species rich in Aphodiinae relative to other parts of the world. For the tribe Aphodiini, this may be a function of the relative paucity of dung-producing mammals in the region and the general low species richness of the tribe in the Neotropics. In a biogeographical sense, there are three main types of aphodiines in the study region: native, endemic species; native, non-endemic species; and introduced species. The native, endemic species are generally poorly represented in collections and not much is known of their natural history. Most of the endemic species are morphologically distinct from aphodiines in other parts of the world and seem to be most similar to Australian taxa. The native, nonendemic species are generally widespread in the dry interior regions of Argentina and typically extend from the northern provinces of Argentina into Neuquén and Río Negro in the study region. The introduced species arrived in the study region through various scenarios, but these species are widely introduced in various parts of the world in association with human settlement, livestock, and oceanic trade routes.
Material and methods

Specimens
Specimens were borrowed from and deposited in 21 institution and private collections listed below (curators listed in brackets). A total of 1273 specimens from the study are formed the basis of this review. Explanation of the format for specific taxa Subfamily and tribal entries are limited to "type genus," "diagnosis," and "remarks" sections. Since none of the taxa at this level are endemic, only basic characters and comments are given. Genus and subgenus entries have the same sections as above (with "type species" instead of "type genus"), but more detail is given in the diagnoses and for the endemic taxa. Species entries include "original combination," "type locality," "synonyms," "type specimens," "specimens examined," "distribution," "temporal data," "diagnosis," and "remarks."
ABTS
Only specimens examined from the study region are cited in "Specimens examined." For some of the widespread species, we have seen hundreds of specimens not mentioned here. All specimens from the study region that we examined were databased and these data are available at: www.museum.unl.edu/research/entomology/SSSA.htm. The distribution records of the specimens we examined were used to create the maps . The maps were generated using Weinelt (2006) and were further modified using Adobe Illustrator and Adobe Photoshop.
How to use this review as an identification guide
To identify Aphodiinae specimens from southern South America, the key in this paper should be used as a starting point. Characters should then be compared with the "diagnosis" sections in the genus and species entries and the figures should be examined. The genus diagnosis sections are constructed so the characters listed will distinguish members of that genus from all other genera in the study region. The species diagnosis sections will supplement the genus diagnosis with additional characters that will distinguish between different species in that particular genus. For monotypic genera and genera with only one member in the study region, species diagnoses are not given. In the diagnoses, the length measurements have been rounded to the nearest whole number.
It is very possible that additional Aphodiinae species will be discovered in southern South America. We have tried to anticipate this when constructing the diagnoses sections, key, and figures, so that new taxa can be recognized. However, other papers will need to be consulted to determine the identity of any new taxa and to determine if the species have been previously described. Extra care should be taken with specimens from the northern Argentinean part of the study region (Neuquén and Río Negro in particular). Aphodiinae diversity and species richness increases dramatically just to the north of these provinces and we would not be surprised if more species known from Mendoza were discovered to extend slightly southward into the region defined as southern South America.
Designation of lectotypes and neotypes
Lectotypes are designated for species from southern South America in order to preserve the stability of nomenclature by selecting one specimen as the sole, name-bearing type of the taxon. Many species of scarabs have been described based on mixed series of specimens later considered to represent multiple species. Lectotypes were selected for the following names: Aphodius reflexus Schmidt (now Orodaliscoides reflexus), Aphodius chilensis Solier (now Ataenius chilensis), Ataenius modestus (now a synonym of Ataenius chilensis), and Psammobius indefensus Schmidt (now Leiopsammodius indefensus).
The rules of zoological nomenclature require that a designation of a neotype "is validly designated when there is an exceptional need and only when that need is stated expressly" (Article 75.3). One neotype is designated in this work for Aphodius angustus Philippi and Phillipi, a name described using Chilean specimens, in order to preserve the stability of nomenclature by selecting one specimen as the sole, name-bearing type of the taxon when the original name-bearing type specimen(s) was lost or destroyed. The neotype specimen serves to tie the published name to an actual specimen and as a reference standard for the taxon. Other qualifying conditions for designating valid neotypes in section 75.3 of the code are satisfied under the species treatment for Pleurophorus caesus (Panzer). We consider that a neotype is necessary in this case due to the history of taxonomic confusion of species and names in this genus. Until revisionary work is done on long-neglected groups such as Neotropical Aphodiinae, the taxonomy and classification are 'complex zoological problems' and there is doubt surrounding the identities of all species and names.
Checklist of the Aphodiinae of Southern South America
The 27 species listed below were all determined to occur in the study region. Each species is categorized as native, endemic; native, non-endemic; or introduced. The occurrence of Oxyataenius morosus (Harold) and the status of this species could not be verified because it is only known from one 19 th century specimen. We have provisionally included this species on the list because it is reportedly from "Chili" and we have no evidence to the contrary.
Tribe Aegialiini Laporte, 1840 3. Elytral intervals margined at base (most visible toward the sides) (Figs. 3, 5, 12, 13, 15, (19) (20) (21) etc.) ; pygidium with basal longitudinal groove (Figs. 6, 11 ), usually eroded in apical half (Fig. 10) ; elytra with internal swelling along sutural margin that fits into the pygidial groove (Fig. 6) (Figs. 2, 4) , smoothly rounded (Figs. 35, 36 , 39, etc.); pygidium entirely smooth (Fig. 9) , unmodified, never eroded in apical half; elytral apex at suture not enlarged, sharply edged (Fig. 9) (Fig. 7) (Fig. 75) (Fig. 13) ; punctures of elytral intervals fine and widely spaced (Fig. 17) (Fig. 16) ; punctures of elytral intervals dense and restricted to central part of interval (Fig. 18) (Fig. 14) (Figs. 15, 19-21 (Fig. 15) (Fig. 19) ; pronotum apparently lacking fine punctures, coarse punctures present laterally (Fig. 19) 16. Elytral interval 9 (penultimate lateral interval) weakly punctate (Fig. 22 ), but not different from those of disc; pronotum with marginal setae near posterior angle spatulate (Fig. 3) , flattened and widest near apex; meso and metatibial accessory spine near base of apical spurs short, at most as long as 4-6 apical spinules . .................................................................................................................... . Ataenius platensis (Blanchard) -Elytral interval 9 (penultimate lateral interval) with puncture pattern differing from those of disc ; pronotum with marginal setae near posterior angle not notably spatulate, possibly flattened, but not widest near apex; meso and metatibial accessory spine near base of apical spurs longer than 4 apical spinules (Fig. 25) 17. Elytral interval 9 with fine, dense punctures covering entire surface (Fig. 23) ; metasternum lacking coarse punctures medially (Fig. 26) (Fig. 24) ; metasternum with group of coarse punctures near base of mesofemur (Fig. 27) (Figs. 29, 31-32 22. Body more elongate, elytra parallel-sided (Fig. 81) ; clypeus rounded on each side of central emargination;
pronotal lateral margin lacking fringe of setae (Fig. 33) (Fig. 79) ; clypeus angulate on each side of central emargination; pronotal lateral margin with distinct fringe of setae (Fig. 32) ...Leiopsammodius placidus (Schmidt) APHODIINI 23. Scutellum narrowed at base, pentagonal (Fig. 34) ; head with tubercles on frontal suture (Figs. 35-36 Diagnosis: Small, length mostly less than 15 mm, body more or less elongate. Head nearly always with clypeus covering mouthparts, sometimes exposing tips of mandibles. Mandible usually reduced and membranous, rarely sclerotized. Antenna with 9 segments, club pubescent and 3-segmented. Elytral base bordered or not. Pygidium smooth, without transverse ridge or longitudinal groove at base, often exposed. Femur smooth or with grooves on anterior or posterior margin. Mesocoxae contiguous or nearly so. Metatibia variable, but usually dilated at apex, usually with 2 apical spurs. Elytra nearly or entirely covering pygidium. Abdomen with 6 visible sternites, segments connate or not. Tarsi with distinct claws, rarely with claws reduced.
Tribe Aegialiini Laporte, 1840
Type genus: Aegialia Latreille, 1807: 96.
Diagnosis: This tribe is easily recognized by having well developed mandibles that are visible in anterior view because of a small, concave clypeus.
